Effects of insulin-like growth factor I (IGF-I) on growth hormone-releasing factor (GRF) and thyrotropin-releasing hormone (TRH) stimulation of growth hormone (GH) secretion in the domestic fowl (Gallus domesticus).
Recent studies in mammalian species indicate that IGF-I may act as a negative feedback inhibitor of GH release through alteration of pituitary secretion or sensitivity to hypothalamic regulatory factors. Although avian GH secretion appears to be regulated by the differential release of hypothalamic inhibitory (somatostatin) and stimulatory (GRF and TRH) factors, feedback effects of IGF-I on in vivo GH release in birds have not been investigated. To study the effects of elevated IGF-I concentration on GRF- and TRH-stimulated GH secretion, 4-week-old chickens received an intravenous injection of recombinant human IGF-I either 15 min prior to (6 micrograms, study 1), or simultaneous with (10 micrograms, study 2). GRF (hGRF44NH2, 5 micrograms/kg) or TRH (0.5 microgram/kg) administration. Radioimmunoassay analysis of plasma collected prior to and following peptide treatment indicated that circulating IGF-I concentrations were elevated 83.9, 60.6, 77.9, and 88.8% at the time of TRH and GRF administration in studies 1 and 2, respectively. Peak GH concentrations (mean of +5- and +15-min samples) subsequent to TRH injection were significantly (P less than 0.01) depressed 45.1 and 48.2% in IGF-I-treated as compared with control chicks in the first and second studies, respectively. GRF-stimulated GH secretion was significantly (P less than 0.01) decreased by IGF-I administration in study 2 (41.3%) but not in study 1. An estimated half-life for IGF-I in the chicken is less than 15 min based on the disappearance rate of the elevation produced by exogenous IGF-I injections. Thus, IGF-I exerts a negative feedback effect on pituitary hormone secretion in avian as well as mammalian species.